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Decembexr 11, 1995 :

Mr. Carl Ross

Rad Eagle Properties Limited
2020 Lynx Trail

cntarie, CA 91761

FULLERTON BUSINESS PARK, 1551 EAST ORANGETHORPE AVENUE, FULLERTON

Dear Mr. Rosg: ;

|
On November 1, 1995, Rebert Holub and Augustine Anijieioe of Board
gtaff met with Mark Boen of Red Eagle Properties and Roger Turnax
regarding the above site. In September 1994, Red Bagle Properties
removead two cdlarifierg that were presenlt at the site and identifisd
BCE in the scil immediately beneath one of the clarifiers. In
December 1954, Converae Consultants, on Dbehalf of Red Eagle
Properties, performed a soil investigation to characterize the sotil
at the gite., In January 195%5, Converss Consultants performed an
additicnal soil investigaticn, These investigations found that
significant PCE concentrations were present in the shallow soil.
The investigations alsc detected TCE to a 'depthh near the
groundwater, A report prepared by Converse Consultants gtated
that, based on the goil data, groundwater beneath the site had not
bean impacted by PCE.

As a result cof the public health threat posed by the PCE in the
shallow soil, Red Eagle Properties ig currently remediating the
shallow s01]l under the oversight o¢f the Orange County Health Care
Agency. Board staff ryeviawed the ragults of the 8oil
investigations and determined that TCE, and posgibly PCE, may have
impacted groundwater. As a result, Board staff sent a letrer dated
August %, 1%9%, to Red kagle Propertieg. This letter stated that
we did not goncur that groundwater beneath the site had not be=n
impacted, and requested that a groundwater inveatigation, including
the installation of monltoring wells, be performed.

Based on the information obtained in the November 1, 1955, meeting,
it is now our understanding that Red Eagle Properties acguired the
property from the Resolution Trust Corporation in May 13%4. After
determining that past discharges of PCE had impacted the ghallow
seil, Red Eaglg Properties undertook diligent afforts to mitigate
thome ilmpacts by installing and operating a goil vapor extraction
and treatment system. The properxty was then sold to the current
ownsxr in March 1%55. We understand that undar .the terms o<f the
gale of the propexrty, Red Eagle Properties ia con:inuing to coperate
the ctreatment system,
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Tt is apparent that Red Eagle Properties did not digcharge the FCE
that impacted the shallow soil or the PCE or TCE that may have
impacted the groundwater. It ig also apparent that Red Eagle
Properties did not own the property during the time that those

‘discharges took place. Please be aware that it hds not been the

policy of this office to hold a former owner of a property
regponsible for site investigation and cleanup if the former owner
was not directly involved in the initial waste discharge and if the
formar owner did not own the property during the time that the
wastes were discharged. Considering the additicnal information we
obtainad at the November 1, 1595, meeting, we withdraw our request
te Red Eagle Properties to conduct a groundwater lnvestigation.

You also asked what the responsibilitiea are 'for a ocurrent
landownar at this site. Section 13304 of the California water Code
states that the Regional Board can order any person who caused or
permitted waste to be discharged into waters of' the state and
creates, oY threatens to create, a c¢ondition of peolliution or
nuisance, to cleanup the waste or abate the effects thereof, If
such an order was issued, the party responsible for the release of
the waste would be designated as the primary responsible party and
the current landowner of the property would be deslgnated as the
secondary responsible party. The primary responsible party would
be required to comply with all of the terms of the order. The only
tims that the secondary responsible party would 'be required to
comply with any of the terms of the ordar, 1s if the primary
responsible party defaultsd on the oxder (i.e. if the primary
raspongible party went bankrupt or was otherwise not able to comply
with the oxder). Although we are unable to abaolve any current
property owner of responsibility for any site investigation or
cleanup, considering that the soil impacts at this site have been
adeguately mitigated, we are not considering issuing an order
requiring a groundwater investigation at this time.

1
If you have any questions, please contact Robert Holub at (909)782-

Sincérely,

/(( &%fﬂda){/ |

Ger J. Thibeault
Executive Officer

cg: . Luis Lodridueza, OCHCA

RLH/AEA:slic\msol\fullbus

Dedember 11, 1998
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FBP 1,1-DCE

SIMPLIFIED VAPOR PATHWAY EVALUATION AND
INCREASED CANCER RISK ASSESSMENT CALCULATIONS

SITE NAME: Full Bus PK

o D&'[E__1_2/ 14/95 N
941C29 - _RUN#:1,1-DCE__ ]
ANALYSISBY: L. L. 20" 2 lyrs

SOIL PORE WATER

Soil gas concentration (Csg) = [Contaminant concentration in soil (Ct) / Wet
weight soil moisture content {(Mwet)] * Henry's Law constant (H)
(Note: When mulitiple soil layers are used in the flux calculation, be sure the
soil characteristic values that are used below are from layer in which the
contaminant (source) is located)

Variables Units Inputs Outputs
(Ct) Contaminant conc. in soil {site data) (IF NOT
USING THE SQOIL PORE WATER COMPONENT, INPUT Q) mg/kg 3.1
Wet weight soil moisture content (Mwet) = Mdry / 1
+ Mdry ({calculated) gram/gram 1.83E-01
Mwet (field data) { IF NOT USING SITE SPECIFIC DATA,
INPUT 0.} gram/gram

H) Henry's Law Constant

Dimensionless
Soil moisture by dry weight (Mdry) = Soil moisture by '

volume (&) / Bulk density (Bd) “gram/gram
(&) Soil moisture by volume, (See ref. #4 for default
value.) {Note: 1 cm”3 water = 1 gram water) cm”3/cm”3
Bulk density (Bd) = Particle density (Pd) - [Pd * Total
porosity (Ph)]. ~ g/em”3 1.51E+Q0
(Pd) Particle density (Use 2.65 as default value) g/emn3
{Pt) Total porosity (Use ref. 4 as default) cm”3/cmA3
Calculated soil gas level mag/l
Calculated soil gas level mg/cm”3

DISSOLVED IN GROUNDWATER

Soil gas concentration (Csg) = Concentration in groundwater (Cw) * Henry's
Law constant (H)

Variables Units Inputs 9)
(Cw) Congc. in GW (IF NOT USING DISSOLVED IN
GROUNDWATER COMPONENT, INPUT 0.) PP
(H) Henry's Law constant dimensionless 6.88 -
Calculated soil gas level mg/cm”3 0.00E+00

DIRECT MEASUREMENT OF SOIL GAS

Variables Units Inputs QOutputs
{Csg) Contaminant soil gas conc. (IF NOT USING
DIRECT MEASUREMENT COMPONENT, INPUT 0.) mg/ma3 0
Spreadsheet unit conversion to mg/cmA3 mg/cm”3 0.00E+00
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FBP 1,1-DCE

FREE PRODUCT

Conc. of soil gas (Csg) = Vapor pressure (VP)* Mol. Wt. (MW) * Mole
fraction (MF) / Universal gas constant (R) * Absolute Temp. (T)

Inputs jOut uts

Variables Units
{VP) Vapor pressure at 20° C (IF NOT USING THE
FREE PRODUCT COMPONENT, INPUT 0) atm 0
MW) Molecular weight mg/mole

(MF) Mole fraction

dimensicnless

R) Universal gas constant

cc-atm/mole-°k

T) Absolute_temperature

(}(

as level

FLUX

Calculated soil

Flux (F) = Measured or calculated soil gas level / Vertical length of scil layer
between source and surface (or next soil layer that has a dissimilar vapor
permeability) (L1} / Diffusion coefficient for soil layer (De1)
L1+(L2/De2)+...(Ln/Den) (NOTE: If flux for outdoor conc. is expected to differ from
indoor flux, first calc. outdoor flux and enter results below in cutdoor component section,

mg/cmn3

then come back and calc. indoor flux.)

4 0.00E+00

Qutputs

4E-01

1.46E-04

Variables Units Inputs
(Csg) Soil gas level (Note: Program selected the
lowest non-zero Csg from spread sheet for use) _mg/cmA3
(L1} Vertical length of 1st soil layer between source
and surface. if only one layer, enter data here. cm
(L2) Vertical length of 2nd soil layer. (IF ONLY ONE
SOIL LAYER IS CONSIDERED, INPUT 0.) cm
(L3) Vertical length of 3rd soil layer. {IF ONLY TWO
SOIL LAYERS ARE TO BE CONSIDERED, INPUT Q.) cm
{De1} Effective diffusion coefficient layer 1 = Diff.
coefficient in air (Da) * (Air filled porosity layer 1
{(Pa1)73.33 / Total porosity layer 1 (Pi1)A2) cmi2/sec
(Da) Diffusion coefficient in air (See ref. 2) cmhr2/sec

{Pat) Air filled porosity layer 1 = (Pt1) Total porosity
layer 1-(&1) Soil moisture by vol. layer 1

dimensionless

{Pt1) Total porosity layer 1 (Use ref.4 as default) cmA3/cmn3
{@1) Soil moisture by volume, layer 1 (Use reference

4 as default) cm”~3/cmA3
De2 = Da * (Pa2”3.33/Pi2A2) cmh2/sec

Pa2 = Pt2 - @2

dimensioniess

Pt2 (Use refer. #4 as default.) (IF ONLY ONE SOIL
LAYER IS CONSIDERED, INPUT 1)

dimensionless

@2 (Use refer. #4 as default. ) (IF ONLY ONE SOIL
LAYER iS CONSIDERED, INPUT 1.)

cm™3/cmA3

De3 = Da * {Pa373.33/Pt3/2)

cmh2i{sec

Pa3 = Pt3 - @3

dimensionless

Pt3 (Use refer.#4 as default.) (IF ONLY ONE OR TWO
SOIL LAYERS ARE TO BE CONSIDERED, INPUT 1)

dimensionless

@3 {Use refer. #4 as default.) (IF ONLY ONE OR TWO
SOIL LAYERS ARE TO BE CONSIDERED, INPUT 1.)

cmA3/cmA3

F) Flux

Page 2
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FBP 1,1-DCE
OUTDOOR AIR COMPONENT

Concentration in outdoor air {Co) = [Qutdoor flux (Fo) * Downwind length of
contamination (Ld)] / [ Wind speed (u) * Height of box (h), e.g., height of
doorway or ventilation system intake.]

Variables Units InputsJ
ENTER 0 IF OUTDOOR AIR COMPONENT IS NOT TO BE
USED. HOWEVER, IF {T IS USED AND Fo = Fi, ENTER

CALCULATED Fo HERE. SEE NOTE IN FLUX SECTION. ma/sec-mA2 0
ENTER 1 IF Fo = Fi, OR 2 IF Fo = Fi. mg/sec-mA2 2
{Ld) Down wind length of contamination m
(u) Wind speed m/sec
{h) Height of box m
Co)} Concentration in outdoor air ma/mA3 0.00E+00

CONCENTRATION IN INDOOR AIR

Total conc. in indoor air (Ci) = Cone. in outdoor air (Co)+[ Foundation
attenuation factor (b) * Flux for area under building (Fu) * Area through
which flux occurs {A)] / [Vol. of building (V) * Air exchange rate (E)]

Variables Units | Inputs | Outputs

(Co) Concentration. in outdoor air mg/mr3 |

b} Foundation attenuation factor dimensicnless

Fu) Flux for area under building mg/sec-mA2

A} Area through which flux occurs under building mh2

V) Volume of building m"3

(E) Exchange rate of building air bldg. vol./sec

Ci) Total indoor air contaminant concentration mg/mn3

INTAKE (INHALATION) OF VAPOR PHASE

Intake = Indoor contaminant conc. (Ci) * Daily intake rate (IR) * Exposure time (ET) *
Exposure freq. (EF) * Exposure duration (ED)/ Body
weight (BW) * Averaging time (AT)

Variables Units InputsJ Outputs

ENTER 0 IF SOURCE IS UNDER BUILDING; ENTER 1 IF

PAVED AREA DIRECTS VAPORS UNDER BUILDING. dimensionless

(Ci) Total indoor air contaminant concentration mg/ma3

IR) Daily intake rate (See ref. 5 for default value) m*3/day

ET) Exposure time hrs/24 hrs 10 4.17E-01

{EF) Exposure freq. (See ref. 5 for default value) days/yr 250

(ED) Exposure duration (See ref. 5 for default value) Y8 25

(BW) Body weight {See ref. 5 for default value) kg 70

AT) Averaging time days 2.56E+04
Intake mg/kg-da 1.40E-08

EXCESS LIFETIME RISK CALCULATION
EXCESS LIFETIME RISK = SLOPE FACTOR * UNITS OF EXPOSURE

Variables Units InputsJ Qutputs
Carcinogenic slope factor (Potency factor) 1/myg/kg/day 0.175
Units of exposure {Intake) mg/kg/day | 1.40E-06

Excess Lifetime Cancer Risk dimensionless
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FBP-PCE 20' 12.8 ppm

SIMPLIFIED VAPOR PATHWAY EVALUATION AND
INCREASED CANCER RISK ASSESSMENT CALCULATIONS

SITE NAME: Fullerton Bus. Park o 12/14/95

SITE ID #: 941C29 - __|RUN# PCE @ 20' %
ANALYSIS BY: Lodrigueza 2 layers [ |
SOIL PORE WATER

Soil gas concentration (Csg) = [Contaminant concentration in soil (Ct) / Wet
weight soil moisture content {(Mwet)] * Henry's Law constant (H)
(Note: When multiple soil layers are used in the flux calculation, be sure the
soil characteristic values that are used below are from layer in which the
contaminant (source) is located)

Variables Units Inputs Outputs

(Ct} Contaminant conc. in soil (site data) (IF NOT :
USING THE SOIL PCRE WATER COMPONENT, INPUT O mg/kg
Wet weight soil moisture content (Mwet) = Mdry / 1
+ Mdry (calculated) gram/gram
Mwet (field data) { IF NOT USING SITE SPECIFIC DATA,
INPUT 0.} gram/gram
{H) Henry's Law Constant Dimensionless
Scil moisture by dry weight (Mdry) = Soil moisture by
volume (£3) / Bulk density (Bd) gram/gram
() Sail moisture by volume, (See ref. #4 for default
value.) (Note: 1 cm”3 water = 1 gram water) cmA3/em”3
Bulk density (Bd) = Particie density (Pd) - [Pd * Total
orosity (P1)]. g/cm”3
{Pd) Particle density (Use 2.65 as default value) g/cmAh3
Pt) Total porosity (Use ref. 4 as default) cm”3/cmn3

Calculated soil gas level mg/l

Calculated soil gas level mg/emAn3

DISSOLVED IN GROUNDWATER

Soil gas concentration (Csg) = Concentration in groundwater (Cw) * Henry's
Law constant (H)

Variables Units Inputs Outputs
(Cw) Conc. in GW (IF NOT USING DISSOLVED IN
GROUNDWATER COMPONENT, INPUT 0.) PEM 0
(H) Henry's Law constant dimensionless
Calculated soil gas level mg/cmAn3

DIRECT MEASUREMENT OF SOIL GAS

Variables Units Inputs | Outputs
(Csg) Contaminant soil gas conc. (IF NOT USING -

DIRECT MEASUREMENT COMPONENT, INPUT 0.) mg/mA3 e
Spreadsheet unit conversion to mg/cmA3 mg/cm/3 0.00E+00




FBP-PCE 20" 12.8 ppm

FREE PRODUCT

Conc. of soil gas (Csg) = Vapor pressure (VP}* Mol. Wt. (MW) * Mole
fraction {MF) / Universal gas constant (R) * Absolute Temp. (T)

InputsJ Outputs

Variables Units
{VP} Vapor pressure at 20° C (IF NOT USING THE
FREE PRODUCT COMPONENT, INPUT 0) atm 0
{MW) Molecular weight mg/meole

{MF) Mole fraction

dimensionless

R) Universal gas constant

cc-atm/mole-°k

(T) Absolute temperature

K

as level

FLUX

Calculated soil

Flux (F) = Measured or calculated soil gas level / Vertical length of soil layer
between source and surface (or next soil layer that has a dissimilar vapor
permeability) (L1) / Ditfusion coefficient for soil layer (De1)
L1+(L2/De2)+...(Ln/Den) (NOTE: If flux for cutdoor conc. is expected to differ from
indoor fiux, first calc. outdoor flux and enter results below in outdoor component section,

mg/cmA~3

then come back and calc. indoor flux.)

0.00E+00

Outputs

E-02

1.33E-04

Variables Units J uts
(Csg) Soil gas level (Note: Program selected the
lowest non-zero Csq from spread sheet for use) mg/cm”3
(L1) Vertical length of 1st soil layer between source
and surface. If only one layer, enter data here. cm
{L2) Vertical length of 2nd soil layer. {IF ONLY ONE
SOIL LAYER IS CONSIDERED, INPUT 0.) cm
(L3) Vertical length of 3rd soil layer. (IF ONLY TWO
SOIL LAYERS ARE TO BE CONSIDERED, INPUT 0.) cm
(De1) Effective diffusion coefficient layer 1 = Diff.
coefficient in air (Da) * (Air filled porosity layer 1
Pa1)*3.33 / Total porosity layer 1 (Pt1)"2) cmh2/sec
Da) Diffusion coefficient in air (See ref. 2) cmh2/sec

(Pat) Air filled porosity layer 1 = (Pt1) Total porosity
layer 1-(@1) Soil moisture by vol. layer 1

dimensionless

Pt1) Total porosity layer 1 {Use ref.4 as default)

cm”3/cmA3

(1) Soil moisture by volume, layer 1 (Use reference
4 as default)

cmA3/cmA3

De2 = Da * (Pa2A3.33/Pt2n2)

cmM2/sec

Pa2 = Pt2 - @2

dimensionless

Pt2 (Use refer. #4 as default.) (IF ONLY ONE SOIL
LAYER IS CONSIDERED, INPUT 1.}

dimensionless

D2 (Use refer. #4 as defauit. } (IF ONLY ONE SOIL
LAYER IS CONSIDERED, INPUT 1.)

cm”~3/cmn3

De3 = Da * (Pa3~3.33/Pt372)

cm”2/sec

0.00E+00

Pa3 = P13 - @3

dimensionless

0.00E+00

Pt3 (Use refer.#4 as default.) (IF ONLY ONE OR TWO
SOIL LAYERS ARE TO BE CONSIDERED, INPUT 1)

dimensionless

&3 (Use refer. #4 as default.) {IF ONLY ONE OR TWO
SOIL LAYERS ARE TO BE CONSIDERED, INPUT 1.)

cm”3/cmn3

F) Flux

Page 2
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FBP-PCE 20' 12.8 ppm

OUTDOOR AIR COMPONENT

Concentration in outdoor air (Co) = [Outdoor flux (Fo) * Downwind length of
contamination (Ld)] / [ Wind speed (u) * Height of box (h), e.g., height of

doorway or ventilation system intake.)

Variables

Units

Inputs |

ENTER 0 IF OUTDOOR AIR COMPONENT IS NOT TO BE
USED. HOWEVER, IF IT 1S USED AND Fo = Fi, ENTER
CALCULATED Fo HERE. SEE NOTE IN FLUX SECTION.

mg/sec-m”"2

ENTER 1 IF Fo = Fi, OR 2 IF Fo = Fi.

mg/sec-mA2

2 1.89E-04

{Ld) Down wind length of contamination m

(u) Wind speed m/sec

{h) Height of box m
Co) Concentration in outdoor air mg/m~3

CONCENTRATION IN INDOOR AIR

Total conc. in indoor air (Ci) = Conc. in outdoor air (Co)+[ Foundation
attenuation factor (b) * Flux for area under building (Fu) * Area through
which flux occurs (A)] / [Vol. of building (V) * Air exchange rate (E}]

0.00E+00

| Inputs | Outputs

Variables Units
{Co) Concentration. in outdgor air mg/mA3

0.00E+00

{b) Foundation attenuation factor

dimensionless

(Fu) Flux for area under buiiding

mg/sec-mh2

(A) Area through which flux occurs under building mA2 50
(V) Volume of building m~A3 24490
{E) Exchange rate of building air bldg. vol./sec | 0.000139
Ci) Total indoor air contaminant concentration mg/mA3 2.79E-05

INTAKE (INHALATION) OF VAPOR PHASE

Intake = Indoor contaminant cone. (Ci) * Daily intake rate (IR) * Exposure time (ET) *
Exposure freq. (EF) * Exposure duration (ED)/ Body
weight (BW)} * Averaging time (AT)

Variablés

Units

Inputs | Qutputs

ENTER O IF SOURCE IS UNDER BUILDING; ENTER 1 IF
PAVED AREA DIRECTS VAPORS UNDER BUILDING.

dimensionless

Ci) Total indoor air contaminant concentration mg/mA3

IR} Daily intake rate {See ref. 5 for default value) m~3/day 20

{ET} Exposure time hrs/24 hrs 10 4.17E-01

(EF) Exposure freq. (See ref. 5 for default value) days/yr 250

(ED) Exposure duration (See ref. 5 for default value) yrs 25

{BW) Body weight (See ref. 5 for default value) kg 70

{AT) Averaging time days 2.56E+04
Intake mg/kg-da 8.13E-07

EXCESS LIFETIME RISK CALCULATION
EXCESS LIFETIME RISK = SLOPE FACTOR * UNITS OF EXPOSURE

InputL| Cutputs

Variables Units
Carcinogenic slope factor (Potency factor) 1/mg/kg/day 0.021
Units of exposure {Intake) mg/kg/day 8.13E-07

Excess Lifetime Cancer Risk

dimensionless
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Full B Pk TCE

SIMPLIFIED VAPOR PATHWAY EVALUATION AND
INCREASED CANCER RISK ASSESSMENT CALCULATIONS

SITE NAME: Fullerton Bus Pk _ 12/14/95

SITE ID #:94IC29 - [RUN #: TCE - 1
ANALYSIS BY: L. Lodrigueza 20' 2 layers
SOIL PORE WATER

Soil gas concentration {Csg) = [Contaminant concentration in soil (Ct) / Wet
weight soil moisture content (Mwet)] * Henry's Law constant (H)
(Note: When multiple soil layers are used in the flux calculation, be sure the
soil characteristic values that are used below are from layer in which the
contaminant (source) is located)

Variabies Units Inputs J Qutputs
{Ct) Contaminant conc. in soil {site data) (IF NOT
USING THE SOIL PORE WATER COMPONENT, INPUT 0 mg/kg
Wet weight soil moisture content {(Mwet) = Mdry / 1
+ Mdry (calculated) gram/gram
Mwet (field data) ( IF NOT USING SITE SPECIFIC DATA,
INPUT 0.} ~gram/gram
H) Henry's Law Constant Dimensionless
Soil moisture by dry weight {Mdry) = Soil moisture by
volume (&) / Bulk density (Bd) gram/gram
(D) Soil moisture by volume, (See ref. #4 for default
value.) {(Note: 1 cm”3 water = 1 gram water) cmA3/cm”3
Bulk density (Bd) = Particle density (Pd) - [Pd * Tetal
orosity (Pt)]. gfecmn3 . 1.45E+00
{Pd) Particle density {Use 2.65 as default value) g/cmA3 2.65
P1) Total porosity (Use ref. 4 as default) cm”r3/cmA3 0.453
Calculated soil gas level mg/l 9.95E+00
Calculated s0il gas level mg/cmA3 9.95E-03

DISSOLVED IN GROUNDWATER

Soil gas concentration (Csg) = Concentration in groundwater (Cw) * Henry's
Law constant (H)

Variables Units Inputs r
{Cw) Conc. in GW (IF NOT USING DISSCLVED IN '
GROUNDWATER COMPONENT, INPUT 0.} PP
H} Henry's Law constant dimensionless
Calculated soil gas level mg/cm”3 0.00E+00

DIRECT MEASUREMENT OF SOIL GAS

Variables Units Inputs Outputs

{Csg) Contaminant soil gas conc. (IF NOT USING
DIRECT MEASUREMENT COMPONENT, INPUT 0.} mg/m~3
Spreadsheet unit conversion to mg/ecmn3 mg/cmA3

0

0.00E+00



Full B Pk TCE

FREE PRODUCT

Conc. of soil gas (Csg) = Vapor pressure {(VP)* Mol. Wt. (MW) * Mole
fraction (MF) / Universal gas constant (R) * Absolute Temp. (T)

Variables Units Inputs
{VP} Vapor pressure at 20° C (IF NOT USING THE
FREE PRODUCT COMPONENT, INPUT 0) atm 0
MW) Molecular weight mg/mole

{MF) Mole fraction

dimensionless

R) Universal gas constant

cc-atm/mole-°k

(T) Absolute temperature

K

as level

FLUX

Calculated soil

Flux (F) = Measured or calculated soil gas level / Vertical iength of soil layer
between source and surface {or next soil layer that has a dissimilar vapor

mg/cm”3

permeability) (L1) / Diffusion coefficient for soil layer (De1l)

L1+(L2/De2)+...(Ln/Den) (NOTE: If flux for outdoor conc. is expected to differ from
indoor flux, first calc. outdoor flux and enter resulis below in outdoor component section,

then come back and calc. indoor flux.)

Qutputs

0.00E+Q0

Variables Units |
(Csqg) Soil gas level (Note: Program selected the
iowest non-zero Csg from spread sheet for use) mg/cmn3
(L1} Vertical length of 1st soil layer between source
and surface. if only one layer, enter data here. cm
(L2) Vertical length of 2nd soil layer. {IF ONLY ONE
SOIL LAYER IS CONSIDERED, INPUT 0.) cm
(L3) Vertical length of 3rd soil layer. (IF ONLY TWO
SOIL LAYERS ARE TO BE CONSIDERED, INPUT 0.) cm
{De1) Effective diffusion coefficient layer 1 = Diff.
coefficient in air (Da) * (Air filled porosity layer 1
{Pa1)~3.33 / Total porosity layer 1 {Pt1}"2) cmhr2/sec
(Da) Diffusion coefficient in air (See ref. 2) cmA2/sec

{Pa1) Air filled poresity layer 1 = (Pt1} Total porosity
layer 1-(&31) Soil moisture by vol. layer 1

dimensionless

(Pt1) Total porosity layer 1 {Use ref.4 as default) cmh3/emA3
(@1) Soil moisture by volume, layer 1 (Use reference

4 as default) cmA3/cmA3
De2 = Da * (Pa273.33/Pt2/2) cmh2/sec

Pa2 = Pi2 - 2

dimensionless

Pt2 (Use refer. #4 as default) (IF ONLY ONE SOIL
LAYER IS CONSIDERED, INPUT 1))

dimensionless

&2 (Use refer. #4 as default. } (IF ONLY ONE SOIL
LAYER IS CONSIDERED, INPUT 1.)

cm”™3/cmn3

Ded = Da * (Pa373.33/Pt3"2)

cm”2/sec

Pa3 = Pi3 - 93

dimensicnless

P13 (Use refer.#4 as default.) (IF ONLY ONE OR TWO
SOIL LAYERS ARE TO BE CONSIDERED, INPUT 1)

dimensionless

@3 (Use refer. #4 as default.} {IF ONLY ONE OR TWO
SOIL LAYERS ARE TO BE CONSIDERED, INPUT 1.)

cmhr3/cmn3

F) Flux
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mg/sec-cm/2

2.46E-01

8.77E-03
3.12E-01

0.00E+00




Full B Pk TCE
OUTDOOR AIR COMPONENT

Concentration in outdoor air (Co) = [Outdoor flux (Fo} * Downwind length of
contamination (Ld)] / [ Wind speed (u) * Height of box (h), e.g., height of
doorway or ventilation system intake.]

Variables - Units Inputs Qutputs
ENTER 0 IF OUTDOOR AIR COMPONENT IS NOT TO BE
USED. HOWEVER, IF IT 1S USED AND Fo = Fi, ENTER

CALCULATED Fo HERE. SEE NOTE IN FLUX SECTION. mg/sec-mA2 0
ENTER 1 IF Fo = Fi, OR 2 IF Fo = Fi. mg/sec-mh2
(Ld) Down wind length of contamination m
{u) Wind speed m/sec
{h) Height of box m
Co) Concentration in outdoor air mg/m~3

CONCENTRATION IN INDOOR AIR

Total conc. in indoor air (Ci) = Conc. in cutdoor air (Co)+[ Foundation
attenuation factor (b} * Flux for area under building (Fu) * Area through
which flux occurs (A)] / [Vol. of building (V) * Air exchange rate (E)]

~ Variables Units Cutputs
{Co) Concentration. in outdoor air mg/mn3 0.00E+00
{b} Foundation attenuation factor dimensicnless
(Fu} Flux for area under building mg/sec-mh2 7.06E-04
(A) Area through which flux occurs under building mhn2
(V) Volume of building m*3
(E} Exchange rate of building air bldg. vol./sec

Ci) Total indoor air contaminant concentration mg/mn3

INTAKE (INHALATION) OF VAPOR PHASE

Intake = Indoor contaminant conc. (Ci) * Daily intake rate (IR) * Exposure time (ET) *
Exposure freq. (EF) * Exposure duration (ED)/ Body
weight (BW) * Averaging time (AT)

Variables Units Inputs

ENTER 0 IF SOURCE IS UNDER BUILDING; ENTER 1 IF

PAVED AREA DIRECTS VAPORS UNDER BUILDING. dimensionless 0

{Ci) Total indoor air contaminant concentration mg/m~3

IR) Daily intake rate (See ref. 5 for default value) m~3/day

{ET) Exposure time hrs/24 hrs

(EF) Exposure freq. (See ref. 5 for default value) days/yr

{ED) Exposure duration (See ref. 5 for default value) yrs

(BW) Body weight (See ref. 5 for default value) kg e

(AT) Averaging time days 2.56E+04
Intake myg/kg-da 3.03E-06

EXCESS LIFETIME RISK CALCULATION
EXCESS LIFETIME RISK = SLOPE FACTOR * UNITS OF EXPOSURE

Variables Units Inputs Qutputs

Carcinogenic slope factor (Potency factor) 1/mg/kg/day 0.01

Units of exposute (Intake) mg/kg/day 3.03E-

Excess Lifetime Cancer Risk dimensionless 3.03E-08
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SITE NAME: Fullerton Bus Pk __
SITE ID #: 94IC29

SIMPLIFIED VAPOR PATHWAY EVALUATION AND
INCREASED CANCER RISK ASSESSMENT CALCULATIONS

12/14/95

~ |RUN#: TCE-2 |

ANALYSIS BY: L. Lodrigueza

15 1 layer

SOIL PORE WATER

Soil gas concentration (Csg) = [Contaminant concentration in soil {Ct) / Wet
weight soil moisture content (Mwet)] * Henry's Law constant (H)
{Note: When multiple soil layers are used in the flux calculation, be sure the
soil characteristic values that are used below are from layer in which the

contaminant (scurce) is located)
Variables Units Im:utsj Outputs

(Ct) Contaminant conc. in soil (site data) (IF NOT
USING THE SOIL PORE WATER COMPONENT, iNPUT Q) mg/kg
Wet weight soil moisture content (Mwet} = Mdry / 1
+ Mdry ({(calculated) gram/gram
Mwet (field data) ( IF NOT USING SITE SPECIFIC DATA,
INPUT 0.) gram/gram

H) Henry's Law Constant

Dimensionless

Soil moisture by dry weight {Mdry) = Soil moisture by

volume (@) / Bulk density {Bd) gram/gram

{J) Soil moisture by volume, (See ref. #4 for default

value.) (Note: 1 cm”3 water = 1 gram water) cmA3/emn3

Bulk density (Bd} = Particle density (Pd} - [Pd * Total

porosity {(Pt}]. ~ g/emAn3

(Pd) Particle density (Use 2.65 as default value) ~ g/lcm”3

|(Pt) Total porosity (Use ref. 4 as default) cmr3/emhr3
Calculated soil gas level mag/l
Calculated soil gas level mg/cm”3

DISSOLVED IN GROUNDWATER

Soil gas concentration (Csg) = Concentration in groundwater (Cw) * Henry's

Law constant (H)
Variables Units InputsJ Qutputs
{(Cw) Conc. in GW (IF NOT USING DISSOLVED IN . '
GROUNDWATER COMPONENT, INPUT 0.) PPV 0
(H) Henry's Law constant dimensionless
Calculated soil gas level mg/cm~3 0.00E+00

DIRECT MEASUREMENT OF SOIL GAS

InputsJ Outputs

Page 1

Variables Units
(Csg) Contaminant secil gas conc. (IF NOT USING
DIRECT MEASUREMENT COMPONENT, INPUT 0.) mg/m*3
Spreadsheet unit conversion to mg/cm™3 mg/cm”3

0.00E+00



Full BPKTCE 2

FREE PRODUCT

Conc. of soil gas (Csg) = Vapor pressure (VP)* Mol. Wi. (MW) * Mole
fraction (MF) / Universal gas constant (R) * Absolute Temp. (T)

Variables Units Inputs Outputs
(VP) Vapor pressure at 20° C (IF NOT USING THE '
FREE PRODUCT COMPONENT, INPUT 0) atm 0
{(MW) Molecular weight mg/mole

{MF} Mole fraction

dimensionless

{R) Universal gas constant

cc-atm/mole-°k

{T) Absolute temperature

K

as level

FLUX

Calculated soil

Flux (F) = Measured or caiculated soil gas level / Vertical length of soil layer
between source and surface (or next soil layer that has a dissimilar vapor
permeability) (L1) / Diffusion coefficient for soil layer (Del)
L1+(L2/De2)+...{Ln/Den) (NOTE: If flux for ocutdeoor conc. is expected to differ from
indoor flux, first calc. outdoor fiux and enter results below in outdoor component section,

mg/cm”3

then come back and calc. indoor flux.)

0.00E+00

Qutputs

3.22E-03

Variables Units
(Csqg) Soil gas level (Note: Pragram selected the
lowest non-zero Csg from spread sheet for use) mg/cmA3
(L1) Vertical length of 1st soil layer between source
and surface. If only one layer, enter data here. cm
(L2) Vertical length of 2nd soil layer. (IF ONLY ONE
SOIL LAYER IS CONSIDERED, INPUT 0.) cm
{L3) Vertical length of 3rd soil layer. (IF ONLY TWO
SOIL LAYERS ARE TO BE CONSIDERED, INPUT 0.) cm
(De1) Effective diffusion coefficient layer 1 = Diff.
coefficient in air (Da) * (Air filled porosity layer 1
{Pa1)73.33 / Total porosity layer 1 (Pt1)72) cmh2/sec
(Da) Diffusion coefficient in air (See ref. 2) cm”™2/sec

(Pa1) Air filled porosity layer 1 = (Pt1) Total porosity
layer 1-(&1) Soil meisture by vol. layer 1

dimensionless

{Pt1) Total porosity layer 1 {Use ref.4 as default) em*3/cmA3
(1) Soil moisture by volume, layer 1 (Use reference

4 as default) cmAr3/cmn3
De2 = Da * {Pa2"3.33/Pi2r2) cmh2/sec

Pa2 = Pi2 - @2

dimensionless

Pt2 (Use refer. #4 as default.) (IF ONLY ONE SOIL
LAYER IS CONSIDERED, INPUT 1.}

dimensionless

@2 (Use refer. #4 as default. ) {IF ONLY ONE SOIL
LAYER IS CONSIDERED, INPUT 1)

cmA3/cmA3

De3 = Da * (Pa3"3.33/P13"2)

cmh2/sec

0.00E+00

Pa3 = P13 - @3

dimensionless

0.00E+00Q

Pt3 (Use refer.#4 as default.) (IF ONLY ONE OR TWO
SOIL LAYERS ARE TO BE CONSIDERED, INPUT 1)

dimensionless

23 (Use refer. #4 as default.) {IF ONLY ONE OR TWO
SOIl. LAYERS ARE TO BE CONSIDERED, INPUT 1.)

cm2r3/cmA3

F) Flux

Page 2

mg/sec-cmt2

2.61E-04



Full B Pk TCE 2
OUTDOOR AIR COMPONENT

Concentration in outdoor air (Co) = [Outdoor flux (Fo) * Downwind length of
contamination (Ld)] / [ Wind speed (u) * Height of box (h), e.g., height of
doorway or ventilation system intake.]

Variables ) Units Inputs

ENTER 0 IF CUTDOOR AIR COMPONENT IS NOT TO BE
USED. HOWEVER, IF IT IS USED AND Fo = Fi, ENTER

CALCULATED Fo HERE. SEE NOTE IN FLUX SECTICN. mg/sec-mh2 0
ENTER 1 IF Fos Fi, OR2IF Fo=Fi. mg/sec-mn2 2
Ld) Down wind length of contamination m 1.524

u) Wind speed
h) Height of box

CONCENTRATION IN INDOOR AIR
Total conc. in indoor air (Ci) = Cone, in outdoor air (Co)+[ Foundation
attenuation factor (b) * Flux for area under building (Fu) * Area through

L which flux occurs (A)] / [Vol. of building (V) * Air exchange rate {(E)]
Variables Units | Inputs | Outputs
(Co) Concentration. in outdoor air mg/mh3 _:O,OET

b} Foundation attenuation factor dimensionless 0.001

Fu) Flux for area under building _mg/sec-mh2

A) Area through which flux occurs under building mA2 50

V) Volume of building mA3 2440

E) Exchange rate of building air bldg. vol./sec [0.000138}:
Ci) Total indoor air contaminant concentration mg/mA3

INTAKE (INHALATION) OF VAPOR PHASE

Intake = Indoor contaminant conc. (Ci) * Daily intake rate (IR} * Exposure time (ET) *
Exposure freq. (EF) * Exposure duration (ED)/ Body
weight (BW) * Averaging time (AT)

Variables Units Inputs Outputs
ENTER 0 IF SOURCE IS UNDER BUILDING; ENTER 1 IF
PAVED AREA DIRECTS VAPORS UNDER BUILDING. dimensionless
Ci) Total indoor air contaminant concentration mg/mAa3
{IR) Daily intake rate (See ref. 5 for default value) mA3/day
(ET) Exposure time hrs/24 hrs
(EF) Exposure freq. (See ref. 5 for default value) days/yr
ED) Exposure duration {(See ref. 5 for default value) yrs
{BW) Body weight (See ref. 5 for default value) kg
(AT) Averaging time days 2.56E+04
Intake mg/kg-da 1.12E-06
EXCESS LIFETIME RISK CALCULATION
EXCESS LIFETIME RISK = SLOPE FACTOR * UNITS OF EXPOSURE
Variables Units Inputs Outputs
Carcinogenic slope factor (Potency factor) 1/mg/kg/day 0.01
Units of exposure (Intake) mag/kg/day

Excess Lifetime Cancer Risk dimensionless
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